Reagents
Distilled water, sterile Synthetic defined (SD) medium <R> Yeast strains of interest
The Σ1278b background undergoes filamentous growth (Gimeno et al. 1992) . Commonly used laboratory strains have lost the ability to undergo filamentous growth (Liu et al. 1996) . A mutant defective for agar invasion (e.g., flo11Δ) should be included in the assay as a negative control. Maintain stocks on SD plates (not YEPD). Colonies that have more access to nutrients (e.g., along an edge) will invade better than colonies in the center of the plate. Invasive growth occurs more robustly when fewer colonies are spotted.
YEPD agar plates <R>
A quick and commonly used alternative to spotting is to patch cells in quadrants on YEPD plates using a toothpick. Patching is quicker, whereas spotting is more quantitative.
Incubate plates for 2-10 d at 30˚C until invasive growth occurs.
See Discussion.
Photograph the colonies.
See Figure 1 .
6. Wash the plates in a stream of water. Use the same flow rate and water temperature for all plates. Wash each colony for the same period of time; do not wash more invasive colonies longer.
This step can be separated into a "soft" and "hard" wash. For the soft wash, use a stream of water. For the hard wash, rub your finger over the colonies to remove cells from the plate. Perform the soft wash first. If informative, photograph the plate after the soft wash.
7. Photograph the plates by transmitted light, using a light box, to reveal details of the invasive pattern.
The invasive scar will be at a different focal plane than the colony. Change the focus of the camera accordingly.
See Figure 1 . 9. Quantitate agar invasion.
i. Analyze photographs of colonies and washed plates by densitometry using ImageJ software. Use the invert function and subtract background values. ii. Examine multiple replicates and perform statistical analysis to assess whether differences in agar invasion are statistically significant.
See Zupan and Raspor (2008) .
DISCUSSION
Agar invasion occurs after 2-10 d depending on the strain (different Σ1278b derivatives show different degrees of agar invasion) and the number of colonies spotted per plate. Washing multiple plates over a time series will establish the optimal incubation time. Some mutants/strains show hyperinvasive growth, which can be measured by washing plates at early time points (1-2 d), before the invasive growth seen in wild-type cells. Even cells that are defective for agar invasion (e.g., cells lacking a MAPK pathway) show agar invasion over an extended time period. Colonies become ruffled over time because of cell adhesion mediated by FLO11 (Granek and Magwene 2010) . Colony ruffling typically correlates with invasive growth (Fig. 1) . Longer incubation (1-2 wk) results in exaggerated colony ruffling, robust invasive growth, and an increase in cell length, which can facilitate quantitation of these phenotypes.
RELATED INFORMATION
This assay has been adapted for high-throughput genetic analysis (Ryan et al. 2012 ) and for measuring filamentous growth in Candida albicans (Warenda et al. 2003) . 
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